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1
Introduction
LTE-A work item will be started at the beginning of 2010, and finished at the end of 2010, i.e. only one year will be available for LTE-A work item [1]. It implies that RAN4 need to do its work very efficiently. This contribution initiates discussions on work plan and timeline for RAN4 LTE-A work item, which could help RAN4 to meet such tight time schedule.
2
Discussion
2.1 Outline of RAN4 LTE-A work
This section discusses outline of RAN4 LTE-A work. The intention of this section is to clarify what kinds of work would be required in RAN4 in the work item phase. Figure 1 presents proposed time plan for some key areas, and further analysis on expected work is provided below. 
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Figure 1 Time plan for RAN4 LTE-A
Deployment scenarios
In principle, the deployment scenarios in the WI phase should be based on the ones in [2], which were defined for ITU-R submission and feasibility study in the study item phase, because they were derived from a lot of operators’ feedbacks [3] and could provide a good coverage for various deployments. Some refinements would be needed, taking intou account actual operator deployments.
In addition to the above scenarios, some parameters for RF system scenarios, such as cell radius, BS/UE maximum output power, would need to be defined. Not only macro cell scenarios, but also hot spot /Pico/Femto cell scenarios should be taken into account. The outcome of this analysis should be utilized in simulation assumptions and parameters for co-existence studies.
For contiguous carrier aggregation, further discussions on bandwidth extension (extension carrier/carrier segment) might be needed, although basic concepts of such additional smaller carriers (including its necessity) should be finalized in the study item phase.
For inter-band carrier aggregation, band combinations should be discussed and analysed. Some typical scenarios should be selected and be studied, because it would not be realistic to study all of the scenarios. Furthermore, how to introduce other combinations should also be discussed and decided. It is noted that it was agreed for DB-DC-HSDPA in RAN plenary that new work items should be created for new combinations for DB-DC-HSDPA. Furthermore, it should be discussed how RAN4 define UE capabilities for inter-band carrier aggregation, e.g. it should be applied only to DL in low category UEs and to both DL and UL in high category UEs. The following time plan is proposed:
<Proposed time plan for carrier aggregation for WI phase>
· RAN #46 (December, 2009): 
· WID for carrier aggregation will be agreed without any detailed scenarios (including both contiguous / non-contiguous carrier). 

· RAN4 Ad-hoc/#54 (January/February, 2010): 
· Band scenarios for WI will be discussed and agreed.

· [2] band combinations per region for inter-band carrier aggregation
· RAN #47 (March, 2010): The agreed band scenarios will be captured in the WID.

· RAN4 Ad-hoc/#55 (March/May, 2010): Feasibility for the agreed band scenarios will be studied.

· RAN4 Ad-hoc - #57 (June – November, 2010): The details of the requirements will be discussed.
[Note: Other scenarios should be introduced in new WI.]

Co-existence studies
Co-existence studies are definitely needed in order to evaluate potential issues for LTE-A co-existence with adjacent systems. Out-of-band emission requirements (ACLR/SEM) should be specified based on such analysis. Our proposed time plan for the co-existence studies are shown in the following. 

· Discuss some sets of deployment scenarios, such as macro cell scenario and hot spot scenario, and agree on simulation assumptions and parameters in RAN4 #53 and January Ad-hoc. 
· Provide simulation results based on the agreed assumptions and parameters in RAN4 54 and March Ad-hoc.
Initial proposal for simulation assumptions and parameters was provided in R4-093576 [4]. Further elaboration would be recommended.
UE RF

UE RF is definitely the most important in LTE-A. It is strongly relevant to some key techniques in LTE-A, such as carrier aggregation and UL MIMO. Some considerations on UE RF aspects in RAN4 would be required in RAN1/2 specifications. For example, RAN4 expertise would be required for the evaluation of UL MIMO codebook designs. Actually, it sometimes happened that RAN4 identified big problems after RAN1 had made a decision on key physical layer parameters. Therefore, it is highly recommended that RAN4 give appropriate feedbacks to RAN1/2 in timely manner in order to make LTE-A friendly to both performance and complexity, or both gain and pain, or both operators and vendors. 

More detailed analysis on UE RF requirements are provided in [5].
UE Category (RF aspects)
In HSPA/LTE, UE categories were defined in RAN1 and RAN2, because key parameters for UE categories are mainly related to baseband aspects, in stead of RF. In LTE-A, however, a lot of RF aspects would need to be taken into account, as discussed so far in some RAN4 contributions [6, 7]. Some key parameters are listed below: 
· Number of TX antennas, 1TX/2TX/4TX
· Number of RX antenna, 2RX/4RX/8RX

· UE maximum transmission power, especially for 2TX case

· MPR/A-MPR

· Number of component carriers in intra-band contiguous/intra-band non-contiguous/inter-band non-contiguous carrier aggregation

· Total transmission/reception bandwidth in contiguous carrier aggregation

· Band combinations in inter-band carrier aggregation

This area would also need co-operations with other working groups (RAN1/2). 

BS RF
There would not be so many issues for BS RF, because the current eNBs can support multi-band/carrier transmissions already. Some issues which need to be studied further are listed below:

· BS maximum output power in contiguous carrier aggregation

· It should be discussed what kind of deployment scenarios would be expected in LTE-A, i.e. spot area, indoor, Heterogeneous network, …
· BS classes other than Macro BS should be discussed further

· ACLR/SEM requirements applied in the “gaps” between component carriers for non contiguous inter-band carrier aggregation
BS/UE demodulation

RAN4 need to wait for RAN1 decision for demodulation performance requirements, similarly to HSDPA and LTE. Therefore, it is proposed that it should be started at RAN4 #55.
RRM

Mobility measurement in carrier aggregation would be one of key issues in RRM area. In principle, RAN2 specify the measurement rules and behaviours, RAN1 specify the definition of the measurements, and RAN4 specify the accuracy of the measurements. In reality, however, RAN4 played much more role than the above principle in LTE. RAN4 can study not only performance aspects using dynamic mobility simulators, but also UE implementation aspects, such as actual accuracy and power consumption. Therefore, it is highly recommended that RAN4 should lead the studies on mobility measurement issues in LTE-A as well.
3
Conclusions
This contribution discussed work plan and time line for RAN4 LTE-A work item. It is proposed that RAN4 move forward based on the work plan presented in Figure 1 in order to do its work more efficiently. 
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